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o INTRODUCTION: TRANSDEV GROUP ZERO EMISSION EXPERIENCE

ZE bus fleet current and prospective evolution!
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- 1,800 vehicles are now being operated within the Group

« Transdev has just hit the target of 1,500 e-buses by 2024”
ahead of time

+ Accelerationis ongoing with higher demand for
complete fransformation

- The pace could increase even more given stimulus
packages and new regulations

- To be noted: very country-specific due to different energy
mix orientations

' Datais based on existing contracts, vehicle orders and ongoing deliveries to date

2 Source: Accuracy analysis, March 2019

325 KingLong alreadyin operation. 233 Foton e-buses will be added in the 2nd semester of 2022.
443 units as of today. More VDL e-buses will be in service in November 2022

Top 5 largest operations worldwide
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) KEY FIGURES OF TRANSDEV “AVERAGE" E-BUSES
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A FUNDAMENTAL PARAMETER OF BATTERIES: THE C-RATE

Charge and discharge speed of a battery are indicated by the
Factor C or C-rate, calculated as the charging or discharging
powerdivided by capacity, or how long in hours (theoretically)
to charge the battery from 0% to 100%

Maximum permissible C-Rate

For a 100 kWh battery: (charging)
0.5 C = charging abattery packin 2 hours with 50kW

. . . LTO I
1 C = charging abattery packin 1 hour with 100 kW NMC =
3 C =charging abattery packin 20 min with 300 kW LFP | B
0 5 10 15

High-performance batteries can be charged above 1C

Slow charging Example : 280 kWh to be charged with a
80 kW charger

Charging time 280/80 = 3.5 hours
C-rate =80/280=0.29 C
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) BATTERY DEGRADATION OVER TIME

Battery ageing/fading
- Side reactions between electrode, electrolyte and current collectors

Loss of capacity
Impedance rise

. Ener
- Battery ageingtype S’rorogé
Calendar ageing (1=0) capacity

Cycling ageing (I # 0)

- Calendar ageingmechanism

Formation and growth of the SEI (solid electrolyte interface) layer on the
negative (graphite) electrode.

The main factors accelerating this mechanism are temperature and SoC

- Cycling ageing mechanism

S /)

The lithium plating of the negative electrode

N

This mechanism is amplified with colder temperatures and higher C-rates

« EV batteries typically reach end of (first) life, EOL, at 80% of initial capacity
Thereafter, capacity reduces faster and less predictably
Difficult to employ 2n9 life battery in fleet, more useful in stationary applications

Cl.transde»
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BATTERY DEGRADATION OVER TIME

Four factors affecting battery life (theoretical data)

1. Speed = C-rate
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3. Temperature (°C)
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sssssssss _— 50" Celsius

i 70%

2. Depth (of discharge) = DoD

1= 10% - 30%
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4. State of Charge = SoC

<10%




BATTERY PROCUREMENT & WARRANTY CONDITIONS

Battery warranty and specification format used in request for proposal

Citro.nsdxw
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Bussupplier:

BusType:

Battery make:

Chemical composition:

Gross capacity (kWH):

Usable energy (% of gross capacity):

End of Life capacity (% of gross capacity new
battery):

Chargeable to 50% 50C:
Usable for operation to % 50C

Warranty
x 10 000 kWh's

(Color the columnsfor the
specific C-rates untilthe max

warranty)

C-rate

Calculated max charge power
(kw)

Add below any other condition:

1500
1400
1300
1200
1100
1000
900
200
700
600
500
400
300
200
100

0,25C

0,50C

0,75C

1c

1,5C

2C

2,5C

ac

3,5C

ac

Remove the not
applicable values



BATTERY PROCUREMENT & WARRANTY CONDITIONS

Example of completed template

Bussupplier:

BusType:

Battery make:

Chemical composition:

Gross capacity (kWh):

Usable energy (% of gross capacity):

End of Life capacity (% of gross capacity new

battery):
Chargeable to 50% 50C:

Usable for operation to % 50C
1500
1400
1300
1200
1100

1000
Warranty

x 10 000 kWh's 300

800
(Color the columnsfor the
specific C-rates untilthe max 700
warranty) 500

500
400
300
200
100

Cerate 0,25C 0,50C 0,75C 1c 1,5C 2c 2,5C ac 3,5C ac
Calculated max charge power
(kW) Removethe not

applicable values

Add below any other condition: ;’___._.__"{

Citro.nsde)v UITP
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QUESTIONS?



